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LETrHR OF TRANSMimi. 



U. S. Department of Agriculture, 

Office of Plant Industry, 
Washington^ D. C, Fiyruanj 18, 1901. 

Sir: I respectfully transmit herewith a paper on Sweet Potatoes, by 
Mr. D. M. Nesbit, a practical sweet~po4i*0 grower of Maryland. 
This paper was prepared upon the request of Maj. Henry E. Alvord, 
Chief of the Dairy Division, Bureau - of Animal Industry, through 
whose efForte the sweet potato wf^ included among the work of said 
Bureau in promoting the development and extension of foreign 
markets with which it is charged. Through Major Alvord, Mr. Nes- 
bit laid before the Department certain data relative to the availabilitj'^ 
of sweet potatoes and their products as articles of export and was 
appointed special agent to take charge of the experimental shipments 
iffcich wci e subsequently made by the Department under the direction 
of Dr. D. E. Salmon, Chief of the Bureau named. After ^e close 
of the export season he was engaged to prepare this paper, which 
embodies the information he thus acquired regarding sweet-potato 
farming in the United States. 

In view of the growing interest in sweet-potato culture and the 
importance of the crop as an export product, I respectfully recommend 
th»t the paper be published as a Farmers' Bulletin. 
Respectfully, 

B. T. Galloway, 
Directiyr of Itmd Indm^Pry. 

Hon. -Iamks Wilson, 

Secretari/ >>f Ayrictdture. . 
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SWEET POTATOES. 



INTEODUCTION. 

This bulletin does not discuss the origin and history of the sweet 
potato nor treat of it with especial reference to its position in the plant 
world, its fungus parasites, or its insect enemies. It is rather an 
economic view of a subject which is of very great practical interest to 
planters, stock breeders, and dairymen in the southern half of the 
United States, and to consumers throughout the country, a subject 
which is developing on all sides into new importance, and which 
promises in the near future to engage the serious attention of exporters. 

IMPBOVEMENT IN VABXETrES. 

This increase of interest in the sweet potato as an article of food is 
both a cause and result of improvements in varieties, methods of 
propagating, planting, fertilizing, cultivating, harvesting, storing, 
shipping, and cooking. A few years ago sweet potatoes were rarely 
seen in the northern parts of the United States after November. Now, 
by the use of suitable cars, they are shipped long distances in winter 
with safety, and through the introduction of canning their use is still 
further extended. Dried sweet potatoes and sweet-potato flour, starch, 
glucose, and alcohol are not new products, but they have never been 
of commercial importance.. Now inventors are active in perfecting 
machinery and processes by which they expect to be able to make 
these products of such excellence and so cheaply as to injure a large 
demand for them in home and foreign -markets. And lastly, the value 
of the sweet-potato, vines and roots, for stock feeding is only begin- 
ning to be understood. Ttese and other features of the subject will 
be consideretl septw-ately in the following pages. 

iroiaiRiLATirsE. 

Confusion prevails in sweet-potato nomenclature from the begin- 
ning, oven before we come to consider varieties. Botanists have 
named the plant Ijmnea latatm. To them the underground parts 
are "roots." 

Tuberous roots. — Those portions of the I'oots which are enlarged 
more or less beyond the requirements of anchoring and feeding the 
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plant may be referred to as "tuberous roots," but not as "tubers." 
To the botanist there is no such thing as a sweet-potato tuber. On 
the other hand, in the language of the farm; the word root applies 
first to the thread-like fibers through which the plant feeds, and later, 
on the farm and in the market, to those enlarged portions of the 
underground structure of the plant which are too small to be classed as 
"primes" or good "seconds." Primes and seconds are not roots m 
popular language, and to call them so, without explanation, among 
planters or dealers would lead to misunderstanding. Manifestly then 
we have in botanical language no distinguishing popular name for the 
edible, marketable roots of the sweet potato. In the market those 
" tuberous roots" of the sweet potato which attain the size of primes 
or seconds are often called "sweets" — a convenient name for commer- 
cial use, but one that has not been adopted in literature other than 
market reports. In those sections of the South where the "Irish," 
"White," or "Eound" potato, Solmrnm Tuberomm,\&\\tt\G cultivated 
and enters still less into home consumption, the word potato serves to 
indicate fairly well the edible, marketable root of the sweet potato, 
but nowhere else is this so. And it is of no present importance that 
the aweet potato had the first claim on that name, since it has been 
given by common consent to a rival of another family. 

Tubers. — ^These alternatives remain for a popular treatise in refer- 
ring to the edible roots of the sweet potato — to substitute a descriptive 
phrase for a name, to repeat the name sweet potato with tiresome 
iteration and the indefiniteness of calling the edible roots by the name 
of the plant, or to refer to the edible roots as tubers. The latter is 
the more common custcto, &ftd the writer wishing to be understood 
without employing unnecessary words, will frequently refer in the 
following pages to the edible roots of the sweet potato as tubers. 

The want of a simple,- cl*^ cuS, unmistakable name for the sweet 
potato, a name not shared with any other vegetable, has been singu- 
larly emphasized in the exclusion of a consignment of American sweet 
potatoes from Eramce under an edict i*rhich was aimed at the Irish 
potato. This incident is referred to more particularly later on (p. 31). 

Yams. — Some varieties of the sweet potato are cal.ed 3'ams, but it 
would be impossible to group these varieties into a distinct, well- 
defined class, and so this name, borrowed from a different family of 
plants, adds to the confusion in which the nomenclature of varietiw 
of the sweet potato is involved. 

VAEIETrES OF SWEET POTATOES. 

A list is here given of eighty names which appear in recent publi- 
cations, and are more or less generally used to designate varieties of 
the sweet potato. Those varieties called yams ace included, but no 



account is taken of tlie JXoscorea Batatas, or Chinese yam, which is 
not a sweet potato. 









Popular Names. 




(!' 


Barbadoes. 


(28) 


Hanover.' 


(55) Paragon. 


(2' 


Bermuda Red. 


(29) 


Hayman. 


(56) Padisha. 


(3' 


Bermuda White. 


(30) 


Hayti Spanish. 


(57)" Peabody. 


(4' 


Big Stem Jersey.* 


(31) 


Heckler (yam). 


(58) Peruvian (yam). 


(5^ 


Black Spanish. 


(32) 


Hunt's Bed. 


(59) Pimento." 


(6' 


Boca Sagarto. 


(33) 


Java, No. 1. 


(60) Poland. 


(7 \ 


Boone's Red. 


(34) 


Java, Ifo. 2. 


(61) Pool s (yam). 


(8 


Boone's White. 


{So] 


Java, No. 3. 


(62) Forto V lejo. 


(9] 


Brazilian (yam).' 


(36] 


Java, No. 4. 


(63) Providence. 


(10) 


Bronze. 


(37) 


Java, No. 5. 


(64) Pumpkin (yam). 


(11) 


Bunch (yam). 


(38) 


Jersey Red. 


(65) Redding. 


(12) 


Canal. 


(39; 


Jersey Sweet. ' 


(dd) Kea iSoee. 


(13) 


Cavitt's Earliest. 


(40) 


Jerusalem (yam). 


(6/) Kockport. 


(14, 


Chinese Thirty Days. 


(41) 


Lexington (yam). 


(do) ban Uomuigo." 


(15) 


Cuban (yam). 


(42) 


Louisiana (yam). 


(69) bhanghai." 


(16; 


Delaware. 


(43) 


Matejita. 


(^0) southern Queen." 


(17; 


Dog River. 


/AA\ 

(44 J 


Mexican.' 


(/I) Southern Red (yam). 


(18) 


Early Caroline. 


(45) 


Nansemond.' 


(72) Spanish (yam). 


/ ■\€\\ 

(19) 


Early Golden. 


(4b] 


Nansemond Red. 


(73) Strasburg. 


(2o; 


Early Jersey. 


/ A'-r\ 

(47) 


Nansemond White. 


(74) Sugar (yam)." 




Extra Early Caroline. 


(48) 


Negro Choker. 


(75) Tennessee.** 


(22) 


Early Rivers. 


(49) 


New Jersey. 


(76) Ticotea. 


(23) 


Florida (yam). 


(50) 


Nina. 


(77) Up River. 


(24) 


General Grant.' 


(51) 


Norton. 


(78) VmelandBush. . 


(25) 


Georgia (yam). 


(52) 


Old Maurice. 


(79) Vineless. 


(26) 


Gold Skin. 


(53) 


Orange. 


(80) Ydlow.*' 


(27) 


Hall.* 


(54) 


Orleans Red." 





This list is not complete, but is used to bring together names that 
are found in Experiment Station Reports, catalogues, and other pub- 
lications. If names used only locally were included, the list would be 
much longer. 

It should not be taken for granted that each name in the list indicates 
a distinct variety. The influences of selection, climate, soil, fertiliza- 
tion, and culture are such that a variety cultivated under different 
conditions might soon develop marked variations. If the eighty sup- 
posed varieties here named were planted a few 3'ears under uniform 
conditions and with a method of selection tending toward uniformity 



' Big Stem. Improved Big Stem. 

* White Brazilian. 
'Caddie. ' Florida Yam. 

* Nancy Hall. 

' Royal of Hanover. Kansemond Im- 
proved. 
' Yellow Jersey. 
'BahjimaYam. 
' Yellow Nan«'einonil. ' 



9 Choker. 
'"Yellow Pimento. 
"White St. Domingo. 
" California. 
"Queen of the South. 
"Creole. 

"Tennessee Yam. 
"Yellow Yam. 
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rather than diversity, it might be that half of the names could be 
dropped as duplicates, and that half of the forty varieties remaining 
should be discarded as having no merits to warrant their continued 
propagation. This opinion is confirmed by the fact that those sections 
which produce sweet potatoes mainly for home consumption are the 
most prolific of varieties and names, while those other sections which 
contribute regularly to large markets have few names and still fewer 
varieties. Of the names in the list not more than ten are commonly 
used by growers who depend on Northern markets, and it is doubtful 
if the ten names used indicate more than five varieties. 

Types. — General markets call for a few types and give little attention 
to names of varieties. " Carolina Keds," "Virginia; Sweets," "Jersey 
Sweets," "Vineland Sweets," "Nearbys," "Merceds," "Muscatines," 
and the like are names of types rather than pames of varieties. Nor 
is it safe to assume that all of the sweet potatoes seen in the markets 
grew ^vhere the market name indicates. For instance, New Jersey 
growers have created a reputation for their stveet potatoes, and now 
more "Jersey Sweets" are sold than that State produces. 

Foliage system of classification. — Classifications of varieties based on 
different principles have been attempted without, as yet, rescuing the 
subject from disorder. The most elaborate system, and perhaps the 
only one worthy of a name, is that adopted hy K. A. Price, horticul- 
turist of the Texas Experiment Station in 1893, which he calls the 
"Foliage s3'stem." He divides sweet potatoes into three groups, hav- 
ing "rounder entire foliage," "shoulder foliage," and "split or lobed 
foliage." He says, " If this foliage sj'stem is taken in connection with 
a short description of the color of the tubers and- of the vines, there 
is scarcely a variety which can not be distinguished from all other 
varieties." 

This system has been applied at several stations, yet it would be 
quite impossible to recognize some varieties as known in one section 
by descriptions given of them according to the foliage system in 
another section if the name were omitted. So strong are the influences 
tending toward diversity that the writer is convinced that no system 
of classification can demonstrate much value until the supposed vari- 
eties are all brought together and propagated under uniform conditions 
for several 3'ears. 

Elimination of inferior varieties. — Whether much or little of economic 
value shall be accomplished through the foliage system or other sj's- 
tenis of classification, there c«u be no doubt that the organization of 
planters in granges, clubs, associations, exchanges, etc., for business 
purposes is tending toward the elimination of inferior varieties and the 
production of uniformity and excellence in the varieties, by whatever 
name they may be known, that are wanted in the markets. 

No description of varieties will be attempted herer Any person not 



9 



familiar with sweet potatoes, who wishes to plant, would do well to 
consult the most successful growers of his vicinity and to buy from 
them plants or tubers for propagating. It is not wise for a beginner 
to invest much in new varieties at high prices with the expectation of 
selling his crop for seed to men who are in the business. The result 
of such enterprise is likel3' to be' disappointing. 

The vining habit of the sweet potato is natural, and is not trouble- 
some to growers of experience. Certain "vineless" or "bush" vari- 
eties, so called, have been developed, but the}' have not as yet been 
generally adopted. It is claimed for them that the qualitj* of the 
tubers is excellent, and that they are good keepers. In j'ield they are 
likely to fall below the best old varieties. It has not been demonstrated 
that vines are a useless appendage of the sweet-potato plant. 

Requirements of the markets. — ^The essentials of any variet}' for profit- 
able field culture are vigor, earliness (where earliness is an object), 
productiveness and color, form and size, according to the requirements 
of the markets in which they are to be sold. If they are intended for 
winter or spring use, good keeping quality is also essential. The mar- 
kets of the North prefer a dry yellow sweet potato of medium size and 
comely shape. These qualities are found in the Jersey type. Sweet 
potatoes of this class are planted, under several names, almost to the 
exclusion of other kinds, in New Jersey, Delaware, Maryland, the 
Ikstern Shore of Virginia, and the middle Wast. Farther south, in 
sections shut off from Northern markets bj' excessive freight rates, the 
moist varieties that exude a sugar)' sirup in baking are in demand in 
local markets. For stock feeding the larger and co«i-ser varieties are 
chosen for their greater productiveness. 

CLIMATE. 

• The sweet potato thrives onlv in a wami climate. Where there is 
no frost it is perennial. A temperature below 45"* F. injures it. and 
frost is immediately fatal. On soils suited to the sweet potato it may 
be grown wherever the large dent varieties of maize reach maturity, 
but when grown near its northern limit or at high altitudes it generall\- 
lacks sweetness and flavor. This loss of qiuility must be attributed to 
the cool nights which are likely to prevail in high latitudes and at con- 
siderable elevations in lower latitudes during the latter part of the 
growing season, a condition which does not admit of the growing of 
sweet potatoes in a large way. It is quite possible, however, for 
fannei-s to have their own' supply of excellent sweet potatoes, and 
enough for sale at good prices to paj- all expenses, by starting plants in 
pots and transferring them to the open ground when danger of frost 
IS past.' An effective and inexpensive substitute for pots Jm,y be fimde 

" If threatened with frost after the plants are set out, they may easily be covered. 
For thia purpose iiotliiiig is more convenient than the common *itra\vl>erry Imsket. 
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of strips of strawboard i by 12 inches rolled into the form of a cylin- 
der and held in place by a string. These cylinders are set on a board, 
and require no other bottom. In transplanting it is not necessary 
to remove the cyKnders. By starting the plants early the tubers are 
formed under as favorable conditions as prevail later in lower latitudes 
or at less elevation. 

For profitable general field culture the sweet potato requires at least 
four months of wanii weathei", free, not only from frost, but from cold 
winds and from the cool nights that prevail in summer at the North 
and at high altitudes everywhere. 

Sweet potatoes do not suffer as quickly as Irish potatoes from 
drought, but are injured bj excessive rainfall and over irrigation. 

SOILS AST) FERTILIZATION. 

In a suitable climate and with good cultivation the sweet potato 
will thrive on any well-drained soil. Nevertheless, it should not be 
planted on heavy or peaty soils unless intended for stock feeding. It 
is not always practicable to harvest the crop when the ground is dry, 
and such soils, unless they are very dry, adhere to the tubers and so 
detract from their value. Moreover, the quality of sweet potatoes 
grown on tiiese soils is^ways relatively low. The best soil for the 
sweet potato is a light, well-drained, but not leachy sandy loam that 
will not adhere to the potatoes. If the best quality is desired, soils 
which have an excess of organic matter should be avoided. Excel- 
lent sweet potato lands abound on the Atlantic slope from New Jersey 
to Florida, and are not unknown in the Mississippi Valley and in the 
arid regions, where irrigation is required. In the Atlantic co*st 
region there are also large tracts of barren sand having no retentive 
subsoil. Even such land, with judicious fertilizing and in seasons of 
well-distributed rainfall, produce fair crops of sweet potatoes which 
are of excellent quality. 

\Yhere suitable sandy soils are not ■available, a good substitute is 
sometimes found in those of slaty origin. 

The question of fertilizers is so closely related to that of soils that 
the two can not be separated. The first and plainest function of the 
soil in its relation to the plant is to givfe the plant a place. A soil 
which should do no more than this would be a plant hotel on the Euro- 
pean plan, furnishing room without board. Every soil, however poor, 
does more than this. Every soil contributes of its own substance to 
the nourishment of the plant. It will be understood that we refer to 
natural soils, not to sand which has been sterilized artificially for 
experiments in pot culture. 

Degrees of fertility. — Soils are of all degrees of fertility, from those 
so nearly barren that they support without aid only a stunted growth 
of vegetation to the richest soils, which contain'^lorcs of plant food 
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far beyond the needs of the plants growing upon them. And this 
diversity in soils extends not alone to one element but to all elements 
of fertility. A soil may be rich in one element and poor in othere. 

It is apparent, then, that no experiment with fertilizers which does 
not take into account the plant food already available in the soil must 
be taken without question to indicate the deficiencies of other soils. 
A soil is like a bank account. A merchant having a large amount of 
money in bank may issue checks without stopping to balance his 
account. And so there are soils rich enough to pay all drafts made 
upon them, but, as has been stated, such soils do not produce the best 
sweet potatoes. The sweet-potato planter who does not consider the 
strength of his soil is likely either to waste money in supplying what 
it does not need or to have his drafts protested. 

The planter must know his «oil. — With the planter nothing can take 
the place of a knowledge of his soil. A report on a soil by an analyt- 
ical chemist is the diagnosis of a soil disease by a specialist. The 
soil may have infirmities out of the specialist's line. Anyway, analy- 
sis is somewhat costly, and its value depends on the analyst, the soU, 
and the planter. Whatever its merits in this connection may be, they 
are likely to be made apparent in the work of the experiment stations, 
public or private, rather than in the operations of men who plant for 
profit. One who can not judge of the capability of his soil without 
a chemical analysis of it is like a man who depends upon his physi- 
cian to tell him what and when to eat. The one is not likely to make 
a great success of living or the other of growing sweet potatoes. 
And this does not disparage the physician or the soil analyist. These 
have their places and their relations to healthful living and to economy 
in farming. The successful planter uses every aid, but lets nothing 
take the place of a personal acquaintance with his soil. 

The truth of these principles is so obvious that any formal state- 
ment of them would seem.superfluons if they were not so often ignored 
or slighted in the reports of experiments with fertilizers. 

The sweet potato needs potaeh, nitrogen, and phosphoric acid. One 
of these elements of fertility is not more essential than another, but 
in point of quantity they are taken in the order here given. If either 
of them is not available in the soil in sufficient quantity it must be 
supplied or the crop will suffer. It is of importance to a planter to 
know approximately the deficiencies of his soil and how to supply 
these deficiencies at the least cost, and he can learn much from the 
experience of others without copying blindly. 

A complete review of all published records of fertilizer experiments 
with sweet potatoes would be interesting and perhaps valuable, but the 
limits of this bulletin will not allow laore than brief notices of a few 
of them. 



12 

Es:^ litnciBrTs with febttlizebs. 



A series of experiments, in some respects exceedingly interesting, 
has been conducted through a series of years on the Experiment Farm 
at Southern Pines, N. C. This farm is in a region of stunted pine and 
oak. The land is very sandy and very poor. There is no retentive 
subsoil. It parts with its moisture quickly, and loses plant food by 
leaching. The natural capacity of the soil is very low, as shown by the 
{)lats to which no fertilizers have been applied. • 

The object of the experiments is to show the effects of potash, nitro- 
gen, phosphoric acid, and lime in different combinations and quantities. 
The potash is applied as sulphate, muriate, and kainit. The phosphoric 
acid comes from dissolved rock and the nitrogen from nitrate of soda. 
The experiments are altogether with inorganic fertilizers. No organic 
materials have been applied for several years. 

The writer feels that he can not do better here than to quote from 
letters of Dr. Norman Robinson, now director of the Experiment 
Fai-m, with reference to the experiments of 1899 and 1900. The 
results of these experiments have not heretofore been published. Dr. 
Robinson writes, under date of November 30, 1900: 

I have copied from our records a tabulated statement of crop productions last year, 
which was quite seasonable, and this, which was excessively dry." You will perhaps 
remember that when you were here ( October 3) we found only ' ' strings ' ' and ' ' culls ' ' 
in the high-ground plats, which were also most liberally fertilized. I allowed them 
to remain in the ground as long as possible, or until November 13. By that time 
these roots had formed more or less tubers, as you will observe. One curious fact 
that I am at a loss to account for is that the imfertilized and partially fertilized plats 
bore larger crops this dry year than they did last, when moisture was abundant. 
Something may be due to the difference in variety. Limx. year we raised the "Hay- 
man," this year the so-called "Eed-nose," a yellow, mealy potato witti a reddiA 
tinge at the stem end. 

Fertilized and unfertilized plats. — ^The statements referred to include 
records of nine of the twenty plats under cultivation. In response to 
further inquiries, Dr. Robinson on December 10 gave the records of 
plats 5 and 6 (which were especially desired because they had received 
no lime), as follows: 

I selected those plats that I deemed of most interest. As to plat 12, from which 
the potato was taken that showed incipient decay, I found no more of this trouble in 
one plat than another. In other words, fertilization appears to have nothing to do 
with this fungoid trouble, whatever it may he. 

As to plats 5 and 6, which have never been linaed, the evictenee this year is incon- 
sistent with the theory that lime is required. And yet I am inclined to attribute the 
heavier yield rather to a better supply of moisture than to the absence of lime. The 
products of th^ two plats was as follows: 

Record for 1900. 

Plat 5, 244 pounds 4 ounces first grade, 195 pounds second grade, 155 pounds cnlle. ' 
Plat 6, 240 pounds first grade, 159 poimds set»nd grade, 129 pounds cnlls. 
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As theae two plata are the best in the seiiee, it might be awumed th»t the Ume was 
deleterious in the other plats. Last year no sach results were reached, as the follow- 
ing record shows: 

Record fm 1899. 

Plat 5, 178 pounds 8 ounces first grade, 147 pounds second grade, 209 pounds culls. 

Plat 6, 371 pounds first grade, 161 pounds second grade, 221 pounds culls. 

•As twelve other plats, some of them with no heavier fertilization, last year exceeded 
this product, it seems reasonable to conclude that some other cause may have deter- 
mined this year's result. 

One thing I have learned from my experience, here and elsewhere, is that it is not 
wise to come to too positive conclusions from the results of a single season's experi- 
Hjestal work. 

The following statement includes records of eleven plats for the 
years 1899 and 1900: 



Crop of 1899. 



Plat NO. ^Y^^^ 



Weight 
seconds. 



Weight 
culls. 



Bushels 
per acre. 



Crop of 1900. 



Plat No. 



Weight 
firsts. 



Weight 
seconds. 



Weight 
culls. 



Bushels 
per acre. 



1 

2 

3, 
4 

5, 
6, 
7 

10, 
18, 
19 
20, 



Lbs. oz. 

87 4 

85 8 

60 4 

250 4 

178 8 

371 

17 8 

603 4 

658 
1,010 
1,320 



U». oz. 



18 
30 
46 
91 
147 
161 
35 
251 
250 
286 
286 



Lbs. oz. 
14 4 
80 12 

126 

148 

209 

221 
61 

174 4 

142 

120 



43 
70 
83 
175 
191 
269 
43 
367 
329 
505 
630 



1 

2 
3 
4 

6 

6, 
7, 
10, 
18, 
19, 
20, 



Lbs. oz. 

91 
195 
117 
J77 
244 4 
240 

36 
114 

163 4 
121 

83 8 



V>t. oz. 
168 
190 
192 
185 
195 
159 
74 
148 

132 8 

146 

138 



Lbs. oz. 
100 
114 
104 
166 
155 
149 
78 

171 8 
135 12 
236 4 
255 8 



128 
178 
144 

i«e 

212 
196 
67 
154 
151 
179 
170 



The plats were fertilized as follows, the rate per acre being given: 

(1) 50 pounds phosphoric. acid; 40 pounds nitrogen; lime. 

(2) 80 pounds potash; 40 pounds nitrogen; lime. 

(3) 80 pounds potash; 50 pounds phosphoric acid; lime. 

(4) 80 pounds potash; 50 pounds phosphoric acid; 40 pounds nitrog«i; lime. 

(5) 80 pounds potash; 50 pounds phosphoric acid; 40 pounds nitrogen. 

(6) 80 pounds potash; 50 pounds phosphoric acid; 40 pounds nitrogen. 

(7) No fertilization. 

(10) 80 pounds potash; 60 pounds phosphoric acid; 40 pounds nitrogen; lime. 

(18) 80 pounds potash; 50 pounds phosphoric acid; 80 pounds nitrogen; lime. 

(19) 160 poimds potash; 100 pounds phosphoric acid; 80 pounds nitrogen; lime. 

(20) 240 pounds potash; 150 pounds phosphoric acid; 120 pounds nitrogen; lime. 

The normal ration in these experiments for 1 store was 80 pounds 
potash from 160 pounds muriate of potash, or its equivalent in sul- 
phate of potash or kainit; 50 pounds available pho.sphoric acid; 400 
pounds acid phosphate; 40 pounds nitrogen from 250 pounds nitrate 
of soda. 

The cost of a normal ration for 1 acre at ton prices would be about 
as follows: Potash, $3.50; nitrogen, $5.50; phosphoric acid, f2; 
total, ^11. 

The lime was applied at the rate of 2,000 pounds (slaked) in 1896. 
The other fertilizers have been applied annually. 
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Especial attention is given to this series of experiments because it 
is more complete than any other series of experiments with inorganic 
fertilizers known to the writer. 

It will be noticed th«t the results bese giren ape oftea inc€mraste«t 
and inexplicable, and those of the previous years are equally so. 

The contradictory character of the results must be attributed largely 
to inequalities of fertility and capacity to hold moisture in the several 
plats. In the. report for 1896 the unfertilized plats, 7 and 13, are cred- 
ited, respectively, with 39. 5 pounds and 1.5 pounds of first-grade tubers. 
No other evidence is needed to show the unfitness of these plats for 
comparative fertilizer tests. Indeed the natural inequalities of the 
plats, those to which fertilizers were applied as well as those which 
received no' fertilizers, is apparent to any practical planter who walks 
over them. It is exceedingly unfoi'tunate that this elaborate series of 
experiments is handicapped in this way. 

Good crops on poor soils. — Nevertheless, while much of the value that 
should attach to the experiments is lost, it is possible to draw some 
important conclusions. The most apparent of these is that good crops 
of sweet potatoes may be grown on ver\^ poor and very leachy soils 
without the addition of organic matter in any form. It is not likely 
that planters will use such lands so long as better lands are abundant 
and cheap, but the theory that a large amount of organic matter is 
necessary is successfully challenged, and it becomes important to con- 
sider how much of it is profitable. This is a question on which these 
experiments throw no light. 

Inorganic fertilizers, under some conditions, injurious.— Another con- 
clusion is that in a dry season inorganic fertilizers are likely to be 
injurious when applied to soils poor in organic matter in larger quan- 
tities than here noted as a normal ration. This is indicated in the 
record for 1900, whicLjiMB *n exceedingly dry season. In the grow- 
ing season of 1899 heavy and frequent rains leached the dangerous 
surplus of these fertilizers out of the soil, and only so much was 
retained in the most heavily fertilized plats as the crop could use with- 
out injury. Hence the remarkable yield of these plats. In the par- 
tially fertilized, normally fertilized, and unfertilized plats there was 
no surplus, and the rains carried off phtnt food that was needed. 
Hence the low yield of these plats in that wet season. It seems 
probable that in soils weU supplied with organic matter larger quan- 
tities of potash, nitrogen, and phosphoric acid may be used with safety 
and with profit than in soils poor in organic matter. This theory finds 
support in the practice of the most successful growers in Vineland, 
N. J. Their soil, though not rich in organic matter, is not nearly so 
poor as the soil of the plats at Southei-n Pines, and they apply more 
potash, nitrogen, and phosphoric acid than the "normal ration." 
The Vineland planters expend about $15 per-^acre for commercial 
fertilizers. When stable manure is bought the co6t is greater. 
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It is to be regretted that the lime tests at Southern Pines ivarrant 
no conclusions. 

Special Bulletin P of the New Jersey Agricultural Experiment Sta- 
tion is a record of "Experiments with fertilizers upon-white and 
sWeet potatoes." These experiments, unlike those of the Experiment 
Farm at Southern Pines, include organic fertilizers and stable manure. 
They were made in a section where sweet potatoes are grown largely 
for market, and under conditions which apply to ordinary field culture, 
and for these reasons will be found of particular interest. 

TTse of fmv leaveB. — In some parts of Delaware, Maryland, and Vir- 
ginia pine leaves, otherwise called "pine shatters" and "pine straw," 
are used and valued highl}^ by sweet-potato growers. The leaves are 
gathered in the pine woods, which abound in these sections, and 
applied like stable manure in furrows, where the ridges for the plants 
are afterwards made. Pine leaves and the wood mold which is col- 
lected with them are not rich in plant food, and on poor land they must 
be supplemented with more concentrated fertilizers. 

The custom of using this, material from the woods in sweet-potato 
farming is followed by many intelligent "and successful planters. It 
would be difiicult to convince them by argument, unsupported by 
practical demonstration, that this material is worth no more than the 
small amount of recognized plant food which it contains. And per- 
haps it would be equally difficult to furnish the demonstration. It is 
probable that an important function of this and other material simi- 
larly used is in conserving the moisture of the soil. It not only 
increases, the capacity of the soil to hold water without injury to the 
plant, but, by breaking the continuity between the subsoil and the 
surface, it also prevents rapid evaporation in a dry time. The writer 
has h»d excellent results from a siinilar use of diy cornstalks. His 
method is to open broad furrows, 3^- feet apart from center to center, 
fill them with cornstalks, and throw the earth back over the stalks, 
thus making ridges on which the plants are set. Any concentrated 
fertilizers applied before planting should be well mixed with the soil, 
otherwise injury to the plants will follow. This is done cheaply and 
effectively by sowing the fertilizers broadcast before the ridges are 
made up. There is economy in applying nitrate of soda, which is very 
soluble, between the plants after transplanting. It is not necessary to 
cover it or mix with the soil. It must not be put on the plants or 
allowed to touch tkem. • 

PRePAGATIOK OF PLAHTS. 

Unlike the Irish potato, the sweet potato rarely blossoms and never 
matures seeds in northern latitudes, but in tropical and subtropicml 
countries it performs this function as its relative, the' morning glory, 
does in temperate regions. 



18 



Sweet jwtatocs, like Irish potatoes, may be pi'opagated from seed to 
produce new varieties, but this is rarely done. 

Improvement of stock. — Every sweet-potato g^rower has at hand the 
means to guard against deterioration and to improve his stock by a 
careful selection of tubers from plants of the best type for propagating, 
and ho may establish new varieties of merit by propagating from 
sporty, which frequently occur in sweet potatoes as in other plants. 
Many sweet-potato growers do not appreciate the opportunities that 
are open to them and practice a method of selection which tends 
toward deterioration rather than improvement. It is not uncommon 
to keep for propagating only the "roots" that can not be sold — any- 
thing that will produce sprouts. Hence plants that develop a tend- 
ency to run to roots rather than tubers have a large and increasing 
representation each year, whereas the product of such plants should 
be excluded entirely. One of the most careful and successful growers 
known to the writer is conducting a series of experiments by which it 
is hoped the benefits of selectiom on scientific principles will be clearly 
demonstrated. 

Experiments have been made and reported to show the relative 
merits of large, medium, and small tubers for propagating with results 
that are neither consistent nor conclusive. It is safe to say, negatively, 
that tubers which command the highest price in market have not 
always or generally given better results than those of a smaller size. 
And it seems probable that the present prevailing practice among 
careful planters of propagating for the main crop from tubers of less 
than medium size will continue until it shall be shown to be unprofit- 
able. It is to be hoped that a series of experiments to extend over 
several yeara and cover the whole subject of propagating the sweet 
potato shall be planned and conduct-ed with such care and thorough- 
ness, that the conclusions reached shall not be of doubtful value. 

The direct method. — At the South pieces of the tuber are sometimes 
planted as Irish potatoes are planted at the North. This method is 
not practicable where the summers are short, or anywhere if the object 
is to produce an early crop, because pieces of sweet potato planted 
early, when the ground is not warm, are apt to rot without sprouting 
if the conditions of the soil and the weather do not prove to be espe- 
cially favorable. Even at the South it is expensive, and there is little 
to recou)mend it. ' This is the direct method. 

Indirect methodi. — Two methods of propagating indirectly from 
tubers are employed. The first and more common method is to place 
the tubers close, wit-hout touching each other, in a hotbed or a cold 
frame, and cover with 2 or 3 inches of sand or loose earth that will 
not bake, about six weeks before the time for setting out plants. 
The tubers thus bedded throw up sprouts which put out roots, and so 
become individual plants ready to be transplahtei t9 tbe field. These 
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rooted sprouts are carefully separated from the parent tuber without 
removing the tuber from the bed, and are set in rows in the field. The 
tubers continue to throw up sprouts which are used in later plantings. 
If tubers are more than an inch in diameter, they may be cut longi- 
tudinally, and the halves placed in the bed with the cut side down.* 

The other method is to place the tubers in a bed as in the first method, 
only farther apart, or, later in the season, in rows in the field, without 
bottom heat or cover, and instead of separating the rooted slips from 
the tubers and transplanting them, they are allowed to produce vines 
from which cuttings are made and set in the field. This method is in 
common use at the South, where the summers are long, but it is not 
suited to more northern latitudes. 

Slip seed. — Some planters, particularly in Delaware and Maryland, 
take cuttings from their vines in the field in June or July and plant 
them to produce small tubers which are used the next spring for 
propagating plants for the main crop. This product is called "'slip 
seed" to distinguish it from " crop seed," by which is meant the small 
tubers of the regular crop, which are commonly used to produce plants. 
Some growers use only slip seed; others think thej' get as good results 
from well-selected crop seed. 

Different varieties are not all equally prolific, but, as an average, a 
barrel of tubers, which are about an inch in diameter, and occupy 50 
square feet of hot bed, should produce from 5,000 to 8,000 good plants 
in three or four weeks from the first drawing. Some planters bed 
more liberal]}', and set out the entire crop within ten days or two 
weeks. The later plants are then sold or discarded. 

In plant houses. — Large growers propagate their plants in plant 
houses heated by furnaces and covered with muslin or "plant-bed 
cloth." After the sprouts appear the cover is rolled up or removed in 
fine weather to harden the plants before transplanting. 

Good plants are sold at prices ranging from $1.25 to $2 per thou- 
sand, or $10 to $15 for 10,000. 

Details of the construction and management of plant houses, hot- 
beds, and cold frames do not belong especially to a treatise on the 
sweet potato; hence they are not given here. 

PEEPARATION OF LAKD. 

Aside from the fertilization required the preparation of the light 
soils suitable for sweet potatoes is not expensive. No preceding crop 
puts the ground in better condition for sweet potatoes than clover; 
but a clover sod, or anj"^ sod, is apt to be infested with cutworms, and 

' Some growers say that the later sprouts show no loss of vigor as compared with 
the first, and that they are of equal value with the first sprouts. It is more generally 
believed that the first sprouts are the best. 
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• cutworms are troublesome and expensive in a sweet-potato field. An 
entomologist of some distinction once said to the writer that he had 
repeatedly warned farmers not to plant com on sod land, and if they 
would persist in doing so they must expect to be troubled by cut 
worms. Yet fatmers who have to practice a rotation of crops con- 
tinue to plant corn on sod land. Fortunately for the sweet-potato 
grower he may expect good results from planting on land that has 
been under cultivation the preceding year, and so be more likely to 
escape a serious conflict with the cutworms. Such land does not always 
require plowing, and should never be plowed deeply. It will be under- 
stood that this applies to the light, loose soils described as being suit- 
able for sweet potatoes. Harrowing with a disk or spading harrow 
may answer the purpose as well in some cases as plowing, and at less 
cost. 

Planting on ridges. — ^Practical -sweet-potato growers generally plant 
on ridges, the elevation varying from 2 to 12 inches. _ High ridges are 
most common on land that lacks drainage, and such land is not fit for 
sweet, potatoes. Ordinarily the ridges are about 6 inches above the 
valleys. The ridges are made by throwing two furrows together with 
a turning plow, or with a disk cultivator, or a "hiller." If stable 
manure, pine leaves, or other bulky materials are used, they must be 
applied broadcast before the ridges are made or in furrows previously 
made where the ridges are to be thrown up. The ridges should be 
made high enough to allow for harrowing down with a light smooth- 
ing haiTow. This is the last operation before planting, and destroys 
all weeds that have started. 

The ridges for sweet potatoes should be 3 or 3^ feet from center to 
center, unless the aim is to grow the largest quantity possible per 
acre, in which case the width may be reduced to ^ feet. The width 
last named is sufficient for the "vineless" or "bush" varieties.- 

PLAFTIKG. 

Where the plants are set in rows one way, only a distance of 18 
inches between plants is recommended. When planted in checks for 
working both ways they must be at least 2 feet apart. The only 
advantage of planting in checks is that it saves something in hand 
labor on grassy ground. 

How to let the plant. — A sweet potato plant should be set a little 
deeper in transplanting than it was in the plant bed, so that no part of 
the stem that was protected by earth in the bed shall be exposed in 
the field. For planting by hand the ground should be moist but not 
wet. ' If it is very dry the plants should be watered as soon as con- 
venient after planting. Much of the vitality of plants is saved, par- 
ticularly if the planting is done in sunshine and wind or when the 
ground is dry, by mudding or puddling the^-roots. This is done by 
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dipping them in a batter of the consistency of tkiek cream made of 
cWy and water. 

Men have been known to plant by hand, with the assistance of a 
boy to drop the plants, 10,000 plants in ten hours, but 5,000 may be 
considered a good average day's work. 

Implements. — ^Various implements have been devised to obviate the 
necessity for stooping in hand planting. Chief among these are 
the "tongs," which are commonly used in New Jersey. A- simple 
contrivance by which the plants are pushed into "the loose ground at 
one movement is also used. There are several transplanting machines 
provided with water tanks from which each plant is watered automati- 
cally when it is set. These machines do excellent work, and make 
the planter independent of rain at the planting season. They are 
used for all kinds of vegetable plants, tobacco, small nursery stock, 
etc., and have separate attachments for planting Irish potatoes and for 
distributing fertilizers. One marked advantage in machine planting 
is that the ground is stirred, and all weeds destroyed in the vicinity 
of the plants when they are set. This is often impossible in hood 
planting. 

CUITIVATIOK. 

Sweet potatoes require frequent cultivation and as much hand work 
as may be necessary to keep them free from weeds and gi-ass until the 
vines take complete possession. If the work has been thoroughly 
done up to this time there will be no trouble with weeds and grass 
later. If it has been slighted, weeds will be seen rising above the 
sweet potato vines after they have covered the ground. All such 
weeds should be pulled by hand when the ground is soft after a rain. 

Eooting of vines. — ^There has been much discussion in regard to the 
rooting of vines wherever they touch the ground, as their habit is. 
It has been supposed that the tendency of such rooting is to prevent a 
full development of the tubers, and much ingenuity and labor have 
been expended in trying to check or wholly prevent the rooting. It 
is now generally understood that the rooting of the vines does, not 
hinder the development of the tubers, and that any violent interfer- 
ence with the vines is injurious. Sweet potato cultivators have steel 
rods attached which pass under the vines and lift them out of the way 
of the shovels without injury. After the last cultivating the vines 
are allowed to have their own way. 

The critical period of a plant. — The most critical period in the life of 
a sweet potato plant begins when it is transplanted and ends when it 
begins to send out rigorous vines. It is only during this time that 
insect enemies are to be dreaded. The skillful grower will make this 
danger period short by using only strong plants, planting carefully in 
well-pr@par«d greuad, and cultivsitii^ tfeorougkly. 
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SAEVxeriiFO. 

A small crop of sweet potatoes may be thrown out by a common 
turning plow provided with a revolving coulter or other device for 
cutting the vines, but such a plow leaves many of the tubers covered, 
and the labor of gathering them is much greater than when a special 
sweet potato plow is used. In large operations one of the most effi- 
cient implements for harvesting is the "scoop digger," which passes 
under the tubers and severs all roots, but leaves the plant, with vines 
and roots cut, in the same position it occupied before. The tubers 
remain attached to the stem and are easily and rapidly lifted out of 
the ground. They are then left to dry several hours before gathering. 
In hot weather they should not be long exposed to the sun. This 
method leaves the vines uncovered, and it is easy to gather them for 
stock feeding. The tubers are sorted in two sizes and laid carefully 
(not thrown) into baskets which hold one-fifth of a barrel. They are 
hauled in these baskets to the potato house, or to the buyer at the 
railroad station or steamboat landing. The small roots are left on the 
field or gathered for feeding stock. It is of prime importance to 
avoid cutting the tubers in digging or bruising them afterwards by 
rough handling. 

The yield of sweet potatoes varies widely accj^rding to variety, 
quality of land, season, fertilizers, culture, etc. Under favorable 
conditions, in check planting a barrel of primes from 100 hills is a 
good yield, or a barrel from 136 plants 18 inches apart in a row. In 
a good crop there may be a barrel of seconds to every 5- barrels of 
primes, more or less, according to the method of sorting. Extremes 
of yield go far aBove and drop as far below the figures here given. 

It will be understood that only sweet potatoes of good quality for 
table use are referred to in this estimate. Some of the coai'ser varie- 
ties used for stock feeding, or even the finer varieties grown in rich 
land, where thej are apt to be deficient in quality, may be expected 
to yield 400 or 500 bushels per acre. 

SHippnrG. 

Sweet potatoes do not bear rough handling, and for this reason they 
are more commonly shipped in packages than in bulk, as are Irish 
potatoes. Barrels are preferred, but many are shipped in half -barrel 
crates, particularly early in the season. Secondhand flour barrels 
and new and secondhand produce barrels are commonly used. They 
vary in cost, according to quality, supply, and demand, from 5 to 20 
cents each. New half-barrel crates cost in small lots from 12 to 15 
cents each. 

la .barrels. — In packing sweet potatoes in barrels, the barrels are 
filled loosely and covered with burkip, or "(k>uble-h€«ded" under 
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pressure, as apples are packed for shipment. ."Prime," "Select," 
and "Fancy" brands are packed under pressure and double-headed, 
while the cheaper grades in the market are found under cloth covers. 
A barrel packed under pressure holds a peck more of sweet potatoes 
than a barrel of the same size loosely filled. Adding the value of a 
peck of sweet potatoes to the extra cost of a better barrel and double 
heading, the former should sell for 25 cents more than the latter 
when sweet potatoes are worth 50 cents a bushel at the shipping 
point. . This assumes that the sweet potatoes in the two barrels are 
of the same grade. Anyone who consults the market reports of the 
large cities will see that the difference per barrel between grades 
called "Jersey Sweets," which are double-headed, and those classed 
as "Southern Sweets," which are cloth covered, as often exceeds as it 
falls below $1. 

Causes of differences in values. — Let us look more closely into the 
causes of this remarkable difference in values, which is hardly less than 
the whole cost of production. It will not be contended seriouslj' that 
any small section or State has a monopoly of the conditions requisite 
for producing sweet potatoes of the best quality. "Jersey Sweets" 
do not command the best price because they are produced in New Jer- 
sey. Many of them do not even pass through that State on their way 
to the market, and no better sweet potatoes are produced anywhere 
than in the Southern States. These States get more discredit than 
justly belongs to them from the cheap "Southern Sweets." The truth 
seems to be that some enterprising growers in New Jersey' took the 
lead in adopting standards of appearance and quality, in grading uni- 
formly and packing carefully, in giving their best product a distinc- 
tive name, and putting it on the market in the best possible condition, 
with the grower's name or initials on each package. When Jersey- 
grown sweet potatoes are inferior, they go into the market without 
name or initials, and any deficiency in quantity of "Prime Jersey 
Sweets " is more than made up by first-class stock from other St*tes. 
Buyers understand that "Jersey Sweets," on which the grower has 
put his name, are uniform throughout the barrel with the single excep- 
tion that a layer of selected tubers is placed on the bottom of the bar- 
rel in packing, which appears on the top when the barrel is opened. 

Grading. — ^Those who ship "Southern Sweets" from .whatever sec- 
tion give little or no attention to grading, and their stock reaches 
market abraded and bruised from jolting in loosely -filled barrels. In 
addition to the 25 cents before noted as the extra cost of double- 
heading, they save, at an outside estimate, 25 cents a barrel in labor 
and material by allowing 3 pecks of seconds and culls to go into each 
barrel. This shows a total saving of 50 cents, which results in a loss 
of on each barrel. - 
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Sweet potatoes are shipped in bulk and in packages from New Jer- 
sey to Chicago and farther West, and as great distances in other direc- 
tions, and experimental shipments have been made to Europe, which 
will be referred to more particularly in another part of this bulletin 
(p. 29). • ^ - ^ ; , 

MABEETS AKD PSICES. 

Commissions. — Sweet potatoes that reach market by rail or water 
transportation are sold, as a rule, by produce commission merchants, 
who charge from 5 to 10 per cent for their services. In sweet potato 
districts local merchants are supplied largely by neighboring farmers. 
The farmer with a home market always has an advantage over one who 
must pay not only freights but commissions for services which are not 
always honestly and efficiently rendered. The disadvantages of trans- 
porting to and selling in distant markets are reduced to a minimum 
when farmers organize and sell through a common agent. This truth 
is illustrated in the history of a produce exchange on the Eastern Shore 
of Virginia. The two counties of the Eastern Shore of Virginia pro- 
duce large quantities of sweet potatoes. Before the formation of the 
exchange the crop was put up in a careless way, without grading, and 
sold without inspection. The prices obtained were necessarily very 
low and the whole business was unsatisfactory in the extreme. The 
exchange was organized with a central office and management, and 
with subagents at all principal shipping points in the two counties, 
the subagents having connection by telephone with the central office. 
A system of inspection was adopted, produce was graded, dishonest 
sellers were excluded, favorable arrangements were made with trans- 
portation companies, correspondence was opened with reliable com- 
mission houses, market reports were received by telegraph, and 
business principles were applied generally. In less than two years a 
good degree of order has taken the place of former chaos. 

Careless packing. — ^In other jmrts of Virginia, in North Carolina, and 
in some of the best sweet-potato sections of Maryland the old careless 
ways prevail, with results that must be exceedingly unsatisfactory to 
growers. A New York market report of November 17 quotes "Jer- 
sey Sweets," ?1.50 to $2.50; "Southern Sweets," $1.12 to $1.26. A 
week later the report was "Jersey Sweets," 81.50 to $2.25; "Southern 
Sweets," 60 to 90 cents. A better illustration of the cost of unbusi- 
nesslike methods can not be found. The highest prices here noted for 
choice Jerseys is rather low for the last half of November in New York, 
but they allow a small profit. The grower of the "Southern Sweets," 
after paying for barrels, freights, and commissions, had 40 or 50 cents 
for a bari'el of potatoes delivered to railroad or steamboat at the 
prices first noted. A week later,. under heavy shipments, prices were 
depressed. The "Jerseys" last 10 per cei^_^i> extreme prices; tho 
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others did not pay expenses of transportation and sale. The grower 
prepared his land, paid for his fertilizers, provided plants, planted, cul- 
tivated, harvested, and shipped his crop, and got — nothing. It might be 
difScalt to convince a Jerseyman that "Southern Sweets" are intrin- 
sically as good as " Jersey Sweets," but then it would be equally diffi- 
cult to convince a Southern man of the truth of the reverse. Each 
grower would claim that his potatoes are better than the others. The 
essential point is that the Southern man can produce as good potatoes' 
as the Jerseyman,' and at as small cost. When nature has done her 
part for both, one goes to work in a systematic way, separates his 
marketable potatoes into two sizes, packs them carefully in full-sized 
barrels, puts in a wooden head under pressure, stencils his initials on 
the barrel, sends it to market, and puts money in bank. The other is 
careless in his packing. He saves something on barrel, cover, labor, 
and potatoes, but on the whole operation when he strikes a full market 
he loses time, labor, and money. But the market is not always low, 
so he does not always lose money on a year's operations. 

The sweet potatoes shipped to Northern markets from points south 
of Wilmington, N. C, in the Atlantic region are insignificant in quan- 
tity, although they are produced in large quantities for local markets 
and for stock feeding. Similar conditions prevail in the INIississippi 
Valley. The markets above the line of general sweet-potato culture 
are supplied from the East, and from the middle West — not from the 
South. Sweet potatoes are produced verj' cheaply on the rich lands 
of the Mississippi Valley, but they do not stand in market with 
Eastern sweet potatoes, or with those grown on thin lands in tiie middle 
West. 

Times of highest and lowest prices. — ^The New York market is gen- 
erally supplied with sweet potatoes about ten months in the year, from 
August to May, inclusive. The highest prices are obtained early in 
the season, the yield being then comparatively light, for the tubers 
have not then finished their growth. By the middle of August the 
supply is liberal and prices decline until the lowest level is reached in 
•October or November. After that prices are likely to advance slowly 
to compensate for shrinkage, loss in storing, and the extra risk attend- 
ing winter shipments. The advance docs not always begin before the 
1st of January, and is not always maintained through the winter. 

STOBAGl. 

The sweet potato is a tropical or subtropical plant. Where frost 
never comes it is perennial and the question of storing does not enter. 

' It is worthy of note that at the date of this writing, December 22, 1900, a few North 
Carolina growers are taking the highest prices in the Baltimore and AVashington 
markets for -sweet potatoes in burlap-covered barrels. Sweet potatoes rarely come 
to these markets, or to any naarkete ia sweet-potato growing ae€tic»« im double-h«aded 
barrete. ... ■ 
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In nearly all parts of the United States it must be treated as an 
exotic, and where the«winters are long' and severe the question of 
storing- the tubers becomes very important. In sections where frosts 
never penetrate the ground more than a few inches, sweet potatoes 
are stored in mounds on well-drained land, and covered with leaves, 
straw, or cornstalks, and, as cold weather approaches, a blanket of earth 
is added. A temporary roof of boards is sometimes placed over the 
mounds to shed the rain. In some places low huts are built of logs 
and slabs and covered with earth. These methods are primitive and 
unsatisfactory, and when losses are considered, they are expensive. 
They are still commonly practiced south of the Potomac River, though 
some of the more entei"prising growers are adopting modifications of 
the methods now emploj'ed in Maiyland, Delaware, New Jersey, the 
Piaster n Shore of Virginia, and other sections where sweet potatoes are 
stored in large quantities for winter and spring markets. In the 
southern Piedmont region sweet potatoes are sometimes stored in 
caves, natural or artificial, and with good results. These methods 
have been in use at the South for generations without essential change. 

It was an old custom at the North, where small patches of sweet 
potatoes were cultivated for home use, to use them freely in the fall, 
and at the approach of winter pack a choice remnant in boxes or 
barrels with chaff or sand, and give them a safe place in the kitchen 
loft close to the chimney, for use only on special occasions or as a 
contribution to the Christmas feast of a neighbor or friend. 

In what may be called the commercial sweet-potato belt, the methods 
of storing have been revolutionized within thirty years. Before the 
civil war the Northern cities had no regular supply of sweet potatoes, 
and with the methods of storing then followed, such a supply would 
net have been practicable. Whether the adoption of better methods 
of storing is- the cause or a result of a greatly increased demand for 
sweet potatoes is not important. It is sufficient to note that with 
improved methods of storing we have a more unifoiln supply and a 
larger demand. 

In cellar or storehouse. — In the commercial sweet-potato belt we now 
find them stored in large quantities in dry, warm cellars or houses 
especially built for them on the farm or at the railroad station mr 
steamboat landing. The grower who stores his crop generally has his 
own cellar or storehouse on the farm. Sometimes a dealer provides a 
large storehouse at the shipping point for his own use and to rent 
room to growers at a fixed price per bin or barrel; or an association 
of growers may have a house for the use of its members. The 
capacity of the storage room or house may be small or large. A 
grower maj^ keep 100 bushels in his cellar or hii-e a bin in a house that 
stores 10,000 or 12,000 barrels. Sweet potatoes may be stored 10 feet 
deep in bins without injury. An air space is always left open between 
the bins and the outer walls. 
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The conditions of successful storing as now understood are 
(1) healthy tubers that are not cut or bruised; (2) the evaporation and 
removal of more or less water during "the sweating process;" (3) 
after the sweating a dry air with guarded ventilation and a uniform 
temperature, neither below 50° nor above 65° F. ; (4) exclusion of 
rats arfd other destructive vermin. 

These conditions, if we except the requirement of perfectly healthy 
tubers, are not diflBcult. Loss from various forms of disease is consid- 
erable, but no greater than in other branches of agriculture, and such 
losses as occur should be charged up without the added cost of storing. 
A careful grower is not likely to put in storage many infected or 
unsound tubers. A crop that shows indications of disease should be 
disposed of in the fall. Cut or bruised tubers should never be stored. 
It is better to sell them for what they will bring or feed to stock. 

Treatment during sweating period. — Intelligent growers differ as to 
the best treatment of sweet potatoes during the sweating period, the 
di§ert*ee being rather a« to means tl»n end. It is now generally 
believed to be desirable to get rid of a part of the water in the sweet 
potato soon after, if not before, it is stored. A method common among 
large growers has been, and still is, to keep the storage room at about 
00° F. while it is being filled, and afterwards as long as no indications 
of sprouting are seen — a period of a week or ten days or two weeks. 
During this time -free ventilation is provided to carry off the evapo- 
rated moisture. After this no artificial heat is required excepting to 
keep the temperature above 50°. Potatoes treated in this way arc said, 
to be kiln-dried. 

A difficulty attending this high-temperature method is that it neces- 
sitates storing the potatoes more rapidly than is always convenient, for 
if the work lingers the first are apt to be sweated too much or the last 
too little. Whatever the merits of this method, it is found verj- diffi- 
cult of application to large crops or in large storehouses, and the ten- 
dency now is to allow the sweating to proceed more slowly at a lower 
temperature. The filling of some large houses occupies several weeks, 
and during this time, generally in October, the houses are thrown open 
in pleasant weather for free circulation of air, and but little artificial 
heat is applied. It is claimed by those who store in this war that is 
not only more convenient but in every respect better than the high- 
temperature method. 

Cellars, excepting in very porous and well-drained soils, are likely to 
be damp, and for this reason unsuitable for storing sweet potatoes, 
unless the walls and floor are cemented. 

Air moisture must be considered no less than ground moisture. 
Ventilation is necessary, but not at all times. "When the tubers are 
cool, particularly if stored in bulk, thej' will soon become damp and 
wet in a current of warm air by condensation of the moisture of the 
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air on the tubers. Warm air must be excluded from cool sweet pota- 
• toes, unless the air be diy as well as warm. 

It is not alwaj^s possible to exclude vermin, but danger is reduced to 
a minimum by allowing a good cat access to the storeroom. Where 
road dust or sand is used for packing, rats and miee d& not make wneh 
progress in burrowing. * 

The sweet potato has become popular far beyond the limits of its 
successful and profitable culture. The present importance of the crop 
and the prospect now opening of a greatly increased demand, not only 
for the raw potatoes, but for the canned and desiccated products, 
emphasize the necessity for understandiag and practicing the best 
methods of storing. Some who store in a small way fill the interstices 
between the tubers with dry sand or road dust^ and in this way they 
are kept in excellent condition until the new crop is ready for use the 
next summer. Earth, sand, or other dry packing secures a more uni- 
form temperature than is possible otherwise, prevents excessive evapo- 
ration, and tends to prevent the spread of disease from unsound tubers. 
It is prudent tp use fresh packing every year. 

Dry packing. — The use of dry packing, while neither new nor con- 
fined to any particular section, is worthy of careful study as a means 
of preserving the tubers throughout the year without deterioration. 

Until recently storing in packages for subsequent shipment has not 
been thought practicable, but this method has been tried with encour- 
aging results, and is likely to come into general use. Half-barrel 
. crates are particularly adapted to this method of storing. 

The transportation of sweet potatoes over long distances in cold 
weather is attended with extra exp>en«e and a degree of risk, which 
makes them costly to the consumer. Consequently such shipments 
ai"e to be avoided. Thei'e is little reason to doubt that sweet potatoes 
earefullj' packed in crates or ventilated barrels when harvested rm,y be 
shipped long distances in the mild weather of fall and stored at their 
destination for winter and spring use. If this be found practicable 
the problem of supplying our most northern cities and towns and the 
markets of Canada becomes very easy. The same method will apply 
equally well to shipments across the ocean. The cost of sweet pota- 
toes to consumere in Europe through shipping in large quantities — per- 
■ haps in full cargoes, and with a minimum of risk — would be so greatly 
reduced thsCt a very large demand for them might reasonably be 
expected to follow. 

CANITED AND DESICCATED SWEET POTATOES AlTD SWEET- 
POTATO FLOTIE. 

The canning of sweet potatoes, although a new indssiry, has reached 
a considerable degree of importance in several States. The smaller 
tubers known as seconds are preferred for cannij^. They are put up 
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in 3-pound tins, which are packed iu eases holding 2 dozen each. A 
good market is found for this product where sweet potatoes in their 
raw state are not accessible, particularly in winter. Thej^ are in favor 
in lumber and mining camps at the North, and some have been shipped 
to our soldiers in the Philippines. 

Sweet potatoes have been dried in a small way for family use as 
fruits are dried, but the desiccation of sweet potatoes in a commercial 
way has not yet been attempted. Several patents have been issued 
recently covering processes and machinery for desiccating sweet pota- 
toes and for making sweet-potato flour, and the owners of these 
patents are confident of soon being able to put their products on the 
market. Analyses of samples recently examined by the Division of 
Chemistry of the Department of Agriculture are here given: 



Remits of andygis of desiccated sweet potato. 
Per cent. 

Moisture 10.46 

F»t (ether extract) . .. .u . . 1. 18 

Fiber 1.91 

Ash 3. 04 

Protein 4. 50 



Per cent. 

Starch 46.22 

Dextrose 18.65 

Sucrose 10. 93 

Undetermined 3. 21 



Remits of analysis of sv:eei-polatoJlow. 



Per cent. 

Moisture 11.33 

Fat., 62 

Fiber •.. .' 2.21 

Ash 1. 84 

Starch-. 50.03 



Per cent. 

Glucose . 10. 75 

Sucrose 19.61 

Protein 1.94 

Undetermined 1.67 



The inventors claim that their products are highly nutritious and 
palatable in a variety of forms; that they can be manufactured very 
cheaply, transported long distances at small cost, and kept in any 
climate. Practical success in this direction would, while benefiting 
directly the agricultural interests of* a large section of the country, 
put a new and valuable staple food on our markets at prices ^nthin the 
reach of all, and open the way for a large export trade. 

HOW TO COOK SWEET POTATOES. 

The delicate flavor of a sweet potato is lost if it is not cooked prop- 
erly. Steaming develops and preserves the flavor better than boiling, 
»ad baking better thm steaming. 

• A sweet potato cooked quickly is not well cooked. Time is an essen- 
tial element. Twenty minutes may serve to bake a sweet potato so 
thui a hungry man can eat it, but if flavor is an object, it should Ije 
kept in the oven an hour. The negroes of the South have a way of 
baking sweet potatoes in ashes covered with coals. They are often 
put in the sishes after one meal and left there while the negroes are 
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working in the field, to be ready for the next meal. Hence, their fine 
flavor. 

Experiments in baking kiln-dried sweet x>otatoes have been made 
to compare the results of different periods of baking in palatability, 
and to note the loss of weight in different periods. Tubers of medium 
and uniform size were weighed before . placing in the oven, and after 
baking twenty minutes, forty minutes, and sixty minutes. Similar 
tubers were weighed and put in the oven after the others had baked 
fort}' minutes. All were baked through at the end of the hour. Con- 
trary to a common supposition that long baking makes a sweet potato 
dry, it was found that those which were baked an hour were in appear- 
ance and to the taste moister than those which were baked only twenty 
minutes, notwithstanding a greater loss of weight in baking, and 
those which were baked a full hour in the oven were incomparably 
more palatable than the others. The average loss of weight was as 
follows: 

First twenty minutes, 5.3 per cent; second twenty minutes, 8.4 per 
cent; third twenty minutes, 11.4 per cent. 

The baking was not continued longer than an hour in any case. 

The following recipes give the best methods of cooking sweet 
potatoes: 

Boiled or steamed. — Boil or steam like white potatoes and without 
breaking the skin. If boiled, pour off the water as soon as done, 
cover the pot with a cloth and let it stand on the hack jmi-t of the 
range a few minutes before serving. 

Baked.— Bake like white potatoes, without breaking the skin. • When 
done, break the skin in one place in the form of a cross, forcing the 
meat partly out, cap with butter and serve. 

Baked in ashes. — The negroes of the Southern States bake sweet 
potatoes in ashes, and many pereons think the best flavor is secured in 
this way. 

Browned. — Cut cold, boiled, or steamed sweet potatoes into slices one- 
fourth of an inch thick; add butter, sugar, pepper, and salt, and put 
into a hot oven to brown. 

Pnree. — yLash boiled, steamed, or baked sweet potatoes, season, and 
add enougK hot milk to moisten; serve like mashed white potato; or 
put in pudding dish, dreas the top with egg, and brown in the oven. 
Serve with sauce. 

Croquettes. — Take two cupfuls of mashed, boiled, steamed, or baked 
sweet potatoes; add the beaten yolks of two eggs and season to taste; 
stir over the tire until the mass parts from the sides of the pan. When 
cold form into small croquettes, roll in egg and bread crumbs, and fry 
in hot lard to an amber color. Serve on napkins. The croquette 
mixture may be made into balls inclosing minced meat. When used in 
this waj' serve with sauce. - "^^^ 
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A Southern dish. — Cut cold baked sweet potatoes into slices and put . 
into an earthern dish; add sugar and butter to each layer and bake 
until slightly browned. 

Stuffed. — Bake; then cut off one end and scoop out the inside; season 
with butter, pepper, and salt; beat until light; replace in the skin; 
close with the piece cut off and put into the oven to heat through. 
Serve in napkins. Suitable for luncheon. 

Broiled. — Steam, pare, and cut in slices three-eighths of an inch 
thick; lay the slices in a double broUer; salt, cover with melted butter, 
and broil over a slow fire; serve in folded napkins.' 

With roast beef. — Koast the beef and make a brown gravy. Take 
sweet potatoes of medium size, previously baked, remove the skin, 
and garnish the dish with the potatoes. Serve the potatoes with the 
beef. 

Glacd. — Boil and cut in halves medium-sized sweet potatoes, la}' 
evenl}' in braising pan, baste with sirup and butter warmed together, 
sprinkle lightly with brown sugar, put in hot oven till brown, and 
serve in the sirup. 

Another glac^. — Cut in slices one-half inch thick, wash, and place in 
deep saucepan spread with butter, season with a little grated nutmeg 
and salt; moisten with broth or water, cover and let simmer over 
slow fire for three-quarters of an hour, turning the slices so tiiat they 
may glaze on both sides. Serve with drawn butter or other sauce. 

Fried. — Cut in slices lengthwise and fry in deep gre^, same ae 
white potatoes. 

Pie. — Boil in skins; when tender remove skins, mash and beat until 
light; to each pint add a pint of milk, and four eggs. Season and 
bake as pumpkin pie. 

IXPOKTATIOir 01 SWIET POTATOES. 

In the winter of 1899-1900, the writer, as secretaiy of the Vansville 
Farmers' Club of Marj'land, undertook an investigation with a view to 
introducing sweet potatoes into foreign markets. It was learned that 
sweet potatoes are not pro<iuced to any considerable extent in Europe. 
They are planted in a small way in the south of Spain, but have not 
become a staple crop in an}' European country, nor are they imported 
except as a luxuiy. The small quantities imported in European coun- 
tries have come from the south of Spain, the Canary Islands, and 
Africa. Inquiries at the Treasurj' Department, the Statistical Division 
of the Department of Agriculture, the produce exchanges of several 
cities, and many exporting houses, gave no clue to exports from the 
United States prior to 1900. From other sources it was learned that 
a few barrels h»d been shipped as gifts to friends. These did HOt 
appear in the markets. 
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III response to inquiries, an American living in London wrote as 
■ follows: 

The English people are not educated up to the delicacy of the sweet potato aa 
grown in the Southern States of America, because those known in this country come 
mainly from the Canary Islands, and are a poor, wet, and soggy product. 

There are about 50,000 permanent American residents in London, and if they 
could buy a good article at a moderate price there is no doubt they would do so, and 
from the Americans the English might learn to like them. 
I Many American products have met with a large «ile in England by being ener- 
getically pushed, and I see no reason w^hy sweet potatoes should not have a good 
sale if handled jn the same way. 

• 

AMEKICAIT SWEET POTATOES m EXTROPE. 

The facts so far as ascertained were laid before the Secretary of 
Agriculture in March, 1900, and'he directed that trial shipments be 
made to London and Paris. The following account of this first serious 
attempt at exporting sweet potatoes was issued August 22, 1900, by 
the Department: 

The Secretary of Agriculture has received from Dr. D. E. Salmon, Chief of the 
Bureau of Animal Industry, a report on a trial shipment of sweet potatoes to Lon- 
don, England, and Paris, France, made test March, by direc&m of the Secretary, for 
the purpose of securing some facta as to the possibility of introducing this American 
product into European markets. 

The middle of last March 20 barrels of sweet potatoes were purchased in southern 
New Jersey, to be exported in two lots of 10 barrels each to London and Paris. 
Special care was taken both in the selection and packing of the potatoes. " The bar- 
rels were lined with tar paper to keep out moisture, and each potato was wrapped 
in light-weight parchment paper. The potatoes were selected and instructions for 
shipment were given by Mr. D. M. Nesbit, secretary of the Vansville Farmers' Club 
of Maryland, which has given much attention to the cultivation and marketing of 
sweet potatoes. 

The lot was shipped by the Red Star steamship Kensmffton, which sailed for 
Southampton March 21, and a special request wae made that the shipaaeat be placed 
in a cool and dry part of the vessel. 

At Southampton 10 Imrrels were sent to Dr. W. H. Wray, inspector of the Bureau 
at London, and the remaining 10 barrels w^ere forwarded to Mr. William A. Taylor, 
Assistant Pomologist of the Department, then in Paris, in charge of the United 
States horticultural exhibit at the Exixjsition. 

The 10 barrels arrived in London April 2. Seven barrels were sent to four different 
stores and three distrilmted, in small parcels, to private families. The experiment 
being made by the Department was explained, and an , expression as to how the 
potatoes were liked was requested. Some dealers were invited to give opinions as 
to the advisability of making regular shipments. 

In reporting the results of the experiment based on personal observation and 
replies to the requests sent with the potatoes, Dr. Wray states that the potatoes 
were beautifully packed, but it was late in the season for them, aud in two of the 
barrels, which he saw opened, were quite a number of rotten ones. 

Many persons with whom he talked had never before eaten American sweet 
potatoes, and the first impression of them was not favorable, but after a second 
and third trial they were voted very palatable. Dr. Wray is strongly of the 
opinion that if sweet potatoes are introduced through.. the proper channels they 
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will find » considerable sale in the English market. He says to introduce them it 
will be neceseary to educate the Britisher up to them, and that it would be 
advisable to have printed a small circular giving the various recipes for cooking and 
serving. He recommends that shipments of, say, six barrels per week be made, 
and, if the demand warrants, this number can easily be increased by cable. There 
are many American families residing permanently in England, and by advertising 
the fact that sweet potatoes were obtainable a considerable sale would be insured 
from the start. 

The potatoes were retailed at different stores at 4d., 3d., and 2d. per pound. They 
were readily bought up, mostly by Americans, who would probably have paid 
double those prices for the few obtainable. 

Dr. Wray strongly urges the Department to continue the experiment, and believes 
that a remunerative trade in sweet potatoes can be built up in England. Several 
dealers have expressed a wish for further supplies, and it has been suggested that 
holes be made in the barrels for ventilation. 

Mr. William A. Taylor, Assistant Pomologist, reports that the ten barrels of 
sweet potatoes shipped to him were discharged at Southampton, and after being 
held there some days he was notified by the forwarding agent at Southampton that 
the French customs officer at Havre refused to permit the shipment to enter his 
port, on the ground that all jxjtatoes from America were prohibited entry to France 
by an official decree. Directions were then given to forward the consignment as 
"yams," which are not prohibited entry. The goods reached the Exposition 
April 20. 

Upon opening the barrels the contcmfa of moet of them were found to be in bad 
condkioB. With the exception of two. barrels the potatoes had apparently been 
chilled, and in some at least one-third of the specimens were rotten. About five 
barrels of the best stock was displayed April 21, and Mr. Taylor requested jury con- 
sideration, but this was not granted, because the exhibit was received after the jury 
had completed its work for the horticultural competition. 

The exhibit aroused much interest, as was evidenced by inquiries of persons who 
viewed it, few of whom recognized the articles shown. Some of the leading dealers 
expressed the opinion Uiat a trade could be built up, provided it could be demon- 
strated that shipments would reach the market in sound condition. 

General distribution of specimens for testing was impracticable, because, like other 
exhibits, they were in bond and their distribution prohibited by the customs authori- 
ties. The quality had been so much injured by chilling that Jlr. Taylor considered 
it unwise to attempt to secure removal of this prohibition, for the distribution of 
^lecimens ia such ccmdiMoB would harve been unil^ to the qijaUty of Ameri^m 
sweet jx)tato©s in general. 

So- long as the present prohibition of American potatoes continues they can be 
imported only as "yams." Yams are dutiable at 8 francs per 100 kilograms, which 
is equal to about 70 cents per 100 pounds. The cost of transjwrtation from Kew 
York to Paris would be about $2 per barrel, and the price that could be obtained for 
sound stock in limited quantity would be about 8 or 10 cents per pound. 

The Paris market for novelties in fruits and vegetables is excellent, and prices paid 
are very high. Mr. Taylor thinks it quite probable that if small sh^ments of ch^ce 
sweet potatoes could be made regularly, under conditions that would insure their 
delivery in sound condition, a trade of considerable proportions could be built up. 

Encouraging results. — It will be noticed that this shipment was naade 
nearly at the end of the sweet potato season. The results, although 
not entirely satisfactor\', were sulBciently encouraging to warrant fur- 
ther efforts, and a series of shipments from the crop of 1900 was under- 
taken, the first being made from the Eastern Shore of Virginia on the 
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3d of October. Other shipments hare followed at intervals during 
October, November, and December from Virginia, Xew Jersey, and 
Mar3'land. 

The object has. been not only to introduce our sweet potatoes in 
England, but to test several questions connected with shipment and 
storage after shipment. A trial shipment of canned sweet potatoes 
has also been made. At the time of this writing it would be impos- 
sible to make a complete statement in regard to the experiments in 
exportation, and it is thought better to await the results of what has 
been done and of further efforts in this direction that are contemplated, 

DISEASES AND INSECT ENEMIES. 

These subjects have been taken up in several of the State experiment 
stations and treated in their publications with a degree of thorough- 
ness that would be impossible within the limits of this bulletin. Little 
more than an enumeration of the most destructive fungus diseases £Hid 
insect enemies will be attempted here, 

rUNGTIS DISEASES. 

The following summary is from "Some Diseases of the Sweet Potato 
and how to Treat Them," which- appears as Bulletin No. 60 of the 
Maryland Agricultural Experiment Station: 

Blaek rot. — ^Both sterna and root liable to be attiicked by this disease. Causes the 
diseased part to turn black, as the name signifies. May attack the young sets in the 
bed or it may not appear until the plants are in the field. 

Bemedy. — Discard all diseased sets, spray with Bordeaux mixture if an attack is 
feared, and do not plant in the same field where the disease appeared last season. 

Soil rot. — Attack is confined to the roots and tubers, giving to them the appearance 
of » string of beads of irr^ular size and shape. 

Eemedy, — Rotate crops. Treat the soil with sulphur 400 pounds to the acre, sowed 
broadcast, and worked in. To the sulphur may be added with advantage the same 
amount of kainit. 

Soft rot. — Attacks tubers, usually after they are stored. Tubers shrivel. Black 
masses when skin is broken and disagreeable odor. 

Bemedy. — Avoid bruising the tubers, store in dry places at a temperature of about 
70 degrees, remove and burn diwaeed tabers ae soon as they begin' to decay. 

•tem rot. — Dark lines appear on the stem just at the surface of the ground. Vine 
turns yellow, then black throughout, unless rooted at some node, beyond which it 
remains green. Disease extends downward, and causes upper part of tuber to decay. 
Short shoots from partly decayed tubers. 

Eemedy. — Rotate crops. Use only A-igorous sets. 

White rot. — Attacks tubers only, giving them a white, chalky appearance. 
Braiedy. — Rotate crops. Use only vig«Mro»w sets. 

Dry rot. — Attacks underground purts only, giving to them a wrinkled, pimply 
appearance. Interior of diseased tubers becomes dry and powdery. 

Eemedy. — Gather and bum all diseased roots at the time the crop is han-ested. 

Scurf. — Attacks underground portion only, giving to them a rough, brownish, and 
sometimes a shriveled appearance. 

S«m«dy. — Discard all diseased tubers in producing^s^g^nd rotate crops. 
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I*af Held. — Le«*ee become Kckly, broWn spots appear upcm their upper surfacee, 
and -white spots upon the under surface. 
Hemeflj. — Desttoy all related weeds. Spray with Bordeaux mixture. 

rmXTBIOTTS INSECTS. 

Insects injurious to the sweet potato have been grouped according 
to the part of the plant which they attack. The most destructive of 
these are — 

Leaf eaters. — ^This group includes the flea-beetle, the tortoise beetles 
of several species, the sawfly, tiie plume moth, and others of minor 
importance. The beetles often feed on the young plants soon after 
they are set out and before they have become firmly rooted. In the 
weak condition of plants at this period the attacks of the beetles are 
particularly destructive. The beetles continue feeding on the foliage 
after the plants have become weU established and put out vigorous 
vines, but they are to be feared only when the plants are small. 

It is recommended to dip the plants before transplanting in a solu- 
tion of arsenate of lead, which is made by dissolving a half ounce ace- 
tate of lead and three-sixteenths of an ounce arsenate of soda in four 
and a half gallons of water. If five tablespoonfuls of glucose or 
molasses are added the mixture will adhere better. It should be kept ■ 
well stirred when in use. If no such precaution is taken at the time 
of transplanting, the plants may be sprayed afterwards with an arsen- 
ical mixture, but this is more expensive and less eflScacious. (See 
Farmers' Bulletins Nos. 19 and 127.) 

Depredations of the larvje of the sawfly and plume moth have been 
local and confined to a few sections. They are apt to occur after the 
plant has passed the most trying stage of its life, and are not gener- 
ally very serious. If the larvse should be troublesome they may be 
held in check by spraying with Paris green. 

Stem cutters. — These are the weU-known cutworms. They are of 
several species and all very troublesome, particularly in aod land. 
The cutworms hibernate during the winter and eat voraciously during 
the early spring. Thej', like the beetles, are more destructive soon 
after ttie plants are set out than at any other time. Where they are 
numerous much loss is avoided by poisoning them before transplant- 
ing. This may be done by spraying a plat of grass with a mixture of 
1 ounce of paris green to 5 gallons of water, mowing the grass, and 
dropping it in handfuls on the ground to be planted at intervals 
of five or six yards. Many of the worms are attracted to the grass 
and poisoned. The cutworms feed at night and prefer fresh food. ' 
For this reason the poisoned grass should be distributed oa the field 
in the evening. 

Hoot borer or weevil, which feeds upon and breeds in the roots 
and tubers, hm been very degtru(^ve ia some portions of the GuK 
18998— No. 130—01 3 
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States, but not elsewhere in the United States. Great care should be 
taken with seed from sections in which this pest has been found, 
although, as it came to the United States fi-om the West Indies and 
South America, it may not flourish far north of the Gulf of Mexico. 
Such seed may be f imiigated like nursery stock, but it would be safer 
to avoid the use of it altogether. No successful method of combat- 
ing this insect when it has gained a foothold is known. 

SWEET POTATOES FOR STOCK FEEDING. 

The success of many modern productive industries depends on the 
utilization of by-products. For obvious reasons this principle is more 
generally recognized »nd acted upon in those industries which require 
or invite large investments of capital than in ordinary farming opera- 
tions. The meat packers of Chicago could not have built up their 
immense fortunes while rendering good service to consumers if they 
had looked only to their meat, fat, and hide products and neglected the 
hoofs and horns and bones, the glue and blood and tankage. The man- 
ufacturers of flour and other well-known cereal food products are 
equally dependent upon their by-products; and cotton-seed, itself a 
by-product of cotton planting, which on!}' a few years ago planters 
allowed to rot at the gin house, now yields an immense value in oil, 
and the secondary by-products of lint and hulls and meal, which no 
nw^nufacturer would think for a moment of wasting. 

BY-PRODUCTS. 

The raw material of these and many other manufacturing industries 
comes from the soil, and the farmer and stockman are supposed to get 
their share of the value of the bj^-products when they sell their crops. 

There are other valuable by-products of the farm which the farmer 
can not sell. He must work them up on the farm or allow them to go 
to waste. AmoBg thei© are the culls and vines of the sweet potato 
crop. It is doubtless true that these culls and vines have some value 
as fertilizers, and if allowed to rot on the ground their value is not 
entirely lost. It is equally true that some old-time cotton planters 
hauled cotton seed from the gin house and applied it as a fertilizer for 
the next crop, thus saving a small part of its value. Such economy 
was wasteful in its time, and is now quite out of date. We shall there- 
fore not discuss the ierMMng value of sweet-potato culls and vines 
left on the field. 

The quantity of culls and vines produced with a crop of sweet pota- 
toes depends on the same conditions that determine the main crop, but 
in a less degree. The planter is sure of the by-product whether he 
gets a good marketable crop or not. For the present puriwse it may 
be assumed that m *ere of sweet potatoes will yield a ton of culls and 
4 tons of vines. ' 
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Hay. — Sweet-potato vines make a fair quality of hay and are pal- 
atable to most kinds of stock. The greatest objection to their use is 
the difficulty of curing them in good condition. Sweet-potato vines 
Tfould probably make good silage also. For this it will be necessarj^, 
as with cowpeas, to let the vines wilt thoroughly before putting them 
in the silo, or the product will be slimy and unpalatable. 

Culls. — ton of culls, consisting of the small roots, which are unsal- 
able, and the misshapen, damaged, or otherwise defective tubers, which 
have little or no net value in the market, does not differ much in value 
for stock feeding from a ton of marketable tubers. Analyses of sweet 
potatoes show a greater food value in them than in equal quantities of 
any other roots which are commonly fed to stock. Irish potatoes are 
far below them in value. But analytical examinations of food stuffs 
can not take account of the tastes and preferences of stock and other 
considerations which have a part in determining the availability of any 
food stuff. 

FEEDm© VAXXTE. 

A comparison of values of the dry matter of roots with the dry 
matter of hay or other dried fodder does not determine the feeding 
value of the roots. "We do not feed dried roots. A large part of the 
value of fresh pasture and soiling crops and silage and roots is in their 
succulence. In drying they lose more than water. This might easily 
be supplied, but in supptying this we should not restore all of their 
lost value. Argument on this point in a farmers' bulletin should be 
superfluous. No farmer who understands feeding other roots or apples 
or pumpkins to his farm animals will hesitate to feed sweet potatoes 
because their specialty is not "dry matter." Nor will he expect them 
to take the place of more concentrated food stuffs. Only actual feed- 
ing tests and successful practice can fix values beyond question. 

No records are found of experimental feeding tests in which sweet 
potatoes are compared with other roots or with other succulent prov- 
ender under conditions which might make such tests valuable. "We 
must, therefore, turn to the practice of the best farmers, and this 
shows nothing inconsistent with the results obtained by the analysts. 
All kinds of stock, including poultry, are fond of sweet potatoes, and 
when fed with judgment, thrive on them. 

The beet results from sweet potatoes are obtained when the}" are fed 
with concentrated nitrogenous foodstuffs like cotton-seed meal or linseed 
meal. The farmer who feeds his pigs all the sweet potatoes they will 
eat without other food fitted to supply the deficiencies of the sweet 
potatoes, and expects them to grow fat on that diet, is sure to be dis- 
appointed. He has set them a task harder than making bricks without 
sti-aw. In the nature of the case they can not perform it,; but the fault 
is not with the sweet potatoes. 
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The Alab»ma Agriddt-Hral Ex^riment Station has published a bul- 
letin entitled "Peanuts, Cowpeas, and Sweet Potatoes as Food for 
Pigs." The sweet potatoes were fed as a substitute for corn meal and 
in o6»necti{*i with grottod ip€m. ¥e«ult "was fto* fawtafole to the 
sweet potatoes. 

The author says: " This result was probably due, in part, to the 
fact that the pigs would not cat a sufficient quantity of the bulky 
•ration to obtain the same amount of dry matter that was furnished by 
full rations of the more concentrated mixture." 

This experiment is valuable in demonstrating, as full}- as one experi- 
ment under the conditions noted can demonstrate, that pigs which 
have been brought up on a concentrated ration (corn and cowpeas) 
will not thrive on a ration composed of three-fourths sweet potatoes 
and one-fourth ground cowpeas. Or if a conclusion so broad as this 
is not warranted, it is at least safe to infer that one week did not sulEce 
to adapt the taste and digestive system of the pigs to the new ration. 
While this experimwt does not fix the value of sweet potatoes as a food 
for pigs, it is important in marking one of the limits to the field of 
inquirj'. If the pigs had been accustomed from the start to a bulky 
or if this ration had be©« made up of more peas and less sweet 
potatoes, or if cotton-seed meal or linseed meal had been substituted 
in part or in whole for the ground peas, the result might have been 
more favorable to the sw^t potatoes. 

So far as is known to the writer from his own experience and from 
the testimony of others who have fed sweet potatoes in moderate 
quantities with conCeirtrafed f00<^ vWch supplied their deficiencj' in 
nitrogen, the results of such feeding have alwaj's shown great value in 
tlie sweet potatoes. But it is not always possible on the farm to give 
that close attention t-o experiments which is a necessary ground work 
of broad and trustworthy conclusions. This work belongs to the 
experiment stations, and some of the stations in the sweet potato 
growing States have already made experiments on the feeding value 
of both the tubers and the vines, especially with pigs. Tlieee experi- 
ments could probably be extended with profit. 

Sweet-potato growing has reached its best commercial development 
in sections far removed from the tropics. This has been controlled 
by conditions of market and transportation, and these conditions are 
pei-manent so far as home markets are concerned. Nevertheless, sweet 
potatoes are more at home unfer 'tte climatic conditions that favor 
cotton, and ^vith a European demand we may expect a corresponding 
development of their culture in the cotton States. Low-priced lands, 
long growing seasons, and mild winters favor cheap production. In 
these States sweet potatoes have long been planted for stock feeding, 
and they are found px'ofitable notwithstanding the expense and waste 
that attend preeent me(iio<k of ImrTesting ajid feeding. 
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If, in addition to the use of the best implements for harvesting and 
the adoption of economical methods of feeding, it should be found 
practicable to preserve the vines as hay or silage in good condition 
for winter use, the sweet potato will be of immense value in developing 
live-stock interests in the South. 

Some enterprising dairymen in the South plant sweet potatoes largely 
for their cows. They find that the vines make an excellent green food 
and are preferred to green cowpea vines for that purpose. They are 
sometimes cured into a coarse hay which is thought to be about equal 
to Bermuda grass hay. These dairymen do not feed the roots as a 
substitute for concentrated foods, but as a supplement to these foods 
and to take the place of the green food of summer in stimulating a 
kfcrge flow of milk without loss of <|«»li^. There are few subjecte of 
greater practical moment to the people of the South than the develop- 
ment of live-stock interests, and they have in the sweet potato a 
pWfc^l ally waiting to help them. 

SUGGESTIONS FOR EXPERIMENTS. 

This bulletin would be incomplete without a few suggestions for 
futui"e experiment's, public and private, in sweet-potato culture. 

Such experiments should be thoroughly scientific, but no less thor- 
oughly practical. Being scientific they must, in dealing with a prac- 
tical subject, lead to practical results, and being practical they can not 
fail to be scientific. If there be any theorj' of agricultural experi- 
mentation which has no place for the common sense of successful farm- 
ers, such theory has no place in a discussion which aims to be, first 
and last, practical. Experimenters who should exhaust themselves 
and the funds intrusted to them in efforts to demonstrate the axioms 
of agriculture would be neither practical nor scientific. 

We have varieties of sweet potatoes well suited to the requirements 
of our markets and others for stock feeding. If these varieties are 
kept from deteriorating and improved by a careful selection of tubers 
for propagating there may be no pressing need for new varieties. 
We know the soils best adapted to sweet-potato culture and the climatic 
conditions on which success depends. We know how to propagate 
plants, transplant, cultivate, and harvest. The diseases of sweet pota- 
toes and their insect enemies have the attention of specialists to whom 
these subjects can be left with confidence. Canning is well understood, 
and desiccating, and the manufacture of flour and starch are being 
studied by capable men. What, then, remains for inveetigation and 
experiment? 

Improvement of varieties is always in order. No record is found of 
a systematic selection of tubers for propagating, extending through 
several years, for the purpose of developing varieties in the direction 
of their best qualitiBe. C»ref ul work in thm line could hardly f4il to 
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bring good results. Beyond this, if all varieties or supposed varieties 
for which merit is claimed should be collected and cultivated for sev- 
eral years under favorable conditions snd irith a system calculated to 
develop excellence, planters might, at the conclusion of such a course, 
be able to select from a few varieties of marked characteristics such 
as give promise of special usefulness to them. The value of such work 
in establishing varieties and determining their relative worth by com- 
parison and in opening the way for an orderly nomenclature can not' 
be doubted. 

In fertilization there are several open questions. Growers are 
spending money for some fertilizer ingredients in excess of their needs 
and losing more through failing to supply enough of others. Par- 
ticularly is this true when made-up fertilizers are used. There is no 
doubt that good crops of sweet potatoes may be grown on suitable 
soils by applj'ing any of the standard potato fertilizers in sufficient 
quantity. The only objection to this is in the expense. There is great 
diversity in sweet-potato soils, and a planter who does not know his 
soil can not use it to the best advantage. Careful and continuous 
experimentation on the farm is essential even when general principles 
are well understood. The work of discovering general principles 
belongs to the experiment stations — application of these principles to 
the farmer. Some good work ims been done at the stations toward 
ascertaining the quantities of nitrogen, potash, and phosphoric acid 
that may be used with profit on average soils. The results obtained 
have been widely diverse, but they serve in some sort as a guide. 
These elements are not equally available when supplied in different 
forms, and the work of the experiment stations has not-gone far enough 
in determining availability, particularly of green manures. The effect 
of bulkj^ material, like pine leaves, straw, and cornstalks, should also 
be investigated. 

Preparation for planting is not so generally understood as it should 
be. Some successful planters plow deep, others shallow or not at all. 
The latter say that deep plowing makes long leather than plump tubers. 
The advocates of deep plowing deny that it has any such effect. 

The storing of sweet potatoes so as to keep them in the best condi- 
tion at a moderate cost calls for particular attention. The problem of 
supplying sweet potatoes in winter at points remote from the sweet- 
potato districts, and to which transportation in winter is expensive and 
risky, is really a problem in storing. The writer is not aware that any ' 
experiments have been made in packing sweet potatoes in barrels or 
orstes at the time of harv^ing, shipping immediately to remote points 
and storing there in rooms equipped for that purpose for use in winter 
and spring. If this shall be found practicable the question of supply- 
ing the cities and towns of the northern parts of the United States and 
of CayraA. in winter will be settled. Ap^^twitwer may be found 
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practicable in storing after shipment in our Northern States and in 
Canada may be expected to apply in Europe. 

The preservation of the vines in the form of silage for stock feeding 
is worthy of the best attention of experimenters. 

■ PRODTICTIOir OF SWEET POTATOiiS. 

Speculations concerning the origin and early history of the sweet 
potato are not of sufficient practical value to call for an extended refer- 
ence to them in a bulletin of this kind. 

It is probable that sweet potatoes were cultivated and sold or bar- 
tered long before the earliest historian wrote. 

The census reports of sweet potatoes produced in the United States 
are as follows: 

Bushels. 

1850 38,268,148 

1860 42,095,026 

1870 : 21,709,824 

The report of 1890 gives the production of the several States and 
Territories as follows: 



Bushels. 

1880 33,378,693 

1890 43,950,261 



Bushels. 
267 
93 
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Maine 

New Hampshire 

Vermont 

Massachusetts 

Rhode Island.^ 

Connecticut 548 

New York 2, 281 

New Jersey 2, 254, 344 

Penusylvania 89,936 

Delaware 202, 914 

Maryland 408, 549 

District of Columbia 31, 256 

Virginia 2, 816, 041 

North Carolina 5,665,391 

South Carolina 3,063,040 

Georgia 5,616,317 

Florida 1,749,679 

Ohio ..* 148,408 

Indiana 177, 293 

Illinois 451, 125 

Michigan 9, 579 

Wfeconsin 2,669 

Minnesota 365 

Iowa 189, 874 



Bushels. 

Missouri 561, 551 

North Dakota 40 

South Dakota 140 

Nebraska 43,343 

Kansas 533,846 

Kentucky 904, 125 

Tennessee 1,973,625 

Alabama 4,339,170 

Mississippi 3,207,125 

Louisiana 1,912,080 

Texas 5,505,452 

Arkansas 1, 822, 960 

Montana 

"Wyoming 5 

Colorado 5,847 

New Mexico 5, 351 

Arizona 8,619 

Utah 230 

Nevada 100 

Idaho 222 

AVashington 2,535 

Oregon 508 

California 120, ®2 
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